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CEBMrCAL C0UP03ZTI0NS MID USSS 

This invention relates to chemical compositions; in 
particular to cleaning compositions and their uses in 
5 methods of cleaning- 



Bathroom cleaners are usually acidic compositions, 
intended to combat deposits of calcium salts. On the 
other hand kitchen cleaners are usually alkaline 
conpositions, intended to combat proteinaceous and grease 
deposits. Hovirever there are sitxiations in which for 
bathroom cleaning, an alkaline composition is required; 
and in which fox kitchen cleaning, an acidic composition 
is required. The customer has to decide whether to 
purchase different products for different cleaning tasks, 
or whether to compromise. 

It would b« of benefit to have a single composition able 
to combat the deposits attacked by acidic cleaning • 
20 compositions and the deposits attacked by alkaline 
cleaning compositions, • 

It would also be advantageous to have a cleaning 
composition which is initially alkaline, to effect a first 
25 stage of cleaning of a substrate,, but which does not 
remain so, in order to prevent damage to the substrate, 
and to effect a second, acidic, stage of cleaning of the 
substrate . 



10 



15 



30 According to a first aspect of the present invention, 
there is provided a dilutable cleaning composition 
comprising a ..pH-elevating component and a pH- lowering 
component:, the composition being such that when it is 



mixed with water the pH-elevating component dissolves or 
disperses in the water and the pH of the water ig elevated 
to at least 8.5 and subsequently the pH- lowering component 
dissolves or disperses in the .water and the pH of the 
5 water is lowered from at least a. 5 to not more than 4. 

The water with which the composition ia mixed is typically 
mains water. Accordingly the composition should be such 
that the characteristics defined herein are exhibited with 
10 Euiy mains water. 




There may be more than one pH-elevafcing component, 
together acting to attain the elevated pH, and more than 
one pH-lowering coiii>onent, together acting to attain the 
.15 lowered pH. 

The pH-elevating con^onent may include any suitable 
compound which, on dissolution or dispersion in water, 
raises the pH, or assists in raising the pH, to at least 
20 8.5. 



Suitable pH-elevating conpounds include inorganic 
cott^jounds, preferably alkali metal compounds, especially 
alkali metal carbonates, bicarbonates and hydroxides, and 
alkali metal peroxy compounds, preferably percarbonatee 
and perborates. Especially preferred are sodium 

carbonate, sodium bicarbonate, sodium hydroxide, sodium 
percarbonate and sodium perborate. 



25 



30 



The pH-lowering component may include any suitable 
compound which, on dissolution or dispersion in water, 
lowers the pH, or assists in lowering the pH, to not more 
than 4. 
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suitable pH-lowering compounds include organic and 
inorganic acids or precursor compounds tliereto. 
particularly suitable acids include organic acids, for 
5 example citric acid, formic acid, lactic acid, succxnxc 
acid and acetic acid, and inorganic acids, for example 
sulphandc acid. Sulphandc acid is especially preferred. 

Typically an acid precursor r^Y be an acid halida, acid 
.10 anhydride or aldehyde- 

prefer^ly >:he composition contain, on oxidUing agent and 
, reducing ,gent. Examples of .uitat,le oxlalsing agentB 
include aocau», chlorite and Bodlu^ perborate. E-a^le. o£ 

x= euitable reducing agente Include potaesiu. iodide. ^»dJ.u,. 
eulplxlte and ferrous aMuoniun. sulphate. Preferably the 
oxidising agent (or agent,) and the reducing, agent (or 
agents) are segregated from each other, xn the 
con^oaition. Preferably one is dissolved or dispersed 

.0 together with the pK-elevating cedent (s) and the other 
is dissolved or dispersed together with the pH-lower^ 
cotnporxent (s) . 

preferably th« pH of the water is elevated to at least 
„ n»re preferably to at least 9-5. by the pH-elevatrng 

component (s) - 

preferably the pH of the water Is lowered to not more than 

9 bv the pH- lowering 
3. more preferably not more than 2, J:>y v 

3 0 component (s) - 

suitably the PH Change from the elevated pH to the lowered 
PH, on dissolutic. or dispersion of the pH-lowering 
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component (s) in the water, is at least 6, preferably at 
least 7. 



Preferably the pH of the water is elevated by pH-elevating 
coxii)onent(s) to a value of at least 8.5 after a dwell time 
(that is, after an interval after exposure of the 
con^josition to the water) . Preferably the dwell time does 
not exceed 600 seconds, more preferably does not exceed 
400 seconds, most preferably does not exceed 300 seconds, 
and, especially, does not exceed 120 seconds. Preferably 
the dwell time is at least 30 seconds, more preferably at 
least 45 seconds and most preferably at least 60 seconds. 

Suitably the composition is such that the pH of the water 
15 is lowered to not more than 4 by the pH- lowering 
component (s) within 600 seconds of the pH of the water 
reaching 8.5, preferably within 400 seconds, more 
preferably within 300 seconds. 

20 The composition is preferably a solid, more preferably a 
powder or granules, or a block of consolidated powder or 
granules. When the composition is in the form of a block 
of consolidated powder or granules, the block may be such 
that it breaks apart or disperses when in contact with 

25 water. 

Any solid form of the composition may desirably contain a 
desiccant . 




30 



Any block form of the product may desirably contain a 
disitttegrant . 
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The corapoaition may be provided as a dispersion or 
suspension of a solid composition, preferably powder or 
granules in a suitable liquid carrier. Suitably such a 
composition may be provided as a colloidal suspension or 
5 emulsion in a suitable liquid carrier. Suifesitly the 
liquid carrier is an aqueous carrier. 

Preferably the pH-elevating component (s) and pH-lowering 
component (s) are arranged to be added simultaneously to 
10 the water, the composition conrprising means to 
substantially prevent dissolution or dispersion of the pH- 
lowering component until a predetermined interval has 
elapsed and/or the pH of the water has been elevated by 
the pH-elevating component (s) - 



15 



20 



Suitably the dissolution or dispersal of the pH- lowering 
congponent <s) occurs {preferably commences) subsequent to 
the completion of the dissolution or dispersion of the pH- 
elevating component (b) . 



Suitably a dissolution retarder is associated with the pH- 
lowering component (s 5 . Thus, the latter may be coated 
with or enclosed by or admixed with a material which 
dissolves or disperses in water at a rate slower than the 

25 rate of dissolution or dispersion of the pH- elevating 
component (s) ^ in the water. In some embodiments it may be 
desirable for the pH-elevating component (s) to be 
associated with a dissolution or dispersion retarder^ 
albeit of lesser effect than the dissolution or dispersion 

30 retarder of the pH- lowering component (s> . By such means 
the initial elevation of pH may be attained thereby 
providing the dwell time mentioned above. 
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20 
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The pir- elevating and pH- lowering coniponeiits may be kept 
physically separated from each other, for example in a 
disBolvable tablet or dissolvable sachet having two r>r- 
more zones, which may be layers or encapsulated sections. 
Such zones may dissolve at different rates. 

The coitposition may advantageously be provided as a powder 
or granules, free flowing or pressed into a block, and 
comprising a first component or stage comprising the pH- 
elevating component (s) , and a second component or stage, 
comprising the pH-lowering component (s) associated with a 
dissolution or dispersion retarder. 

Thus the second component may comprise powder particles or 
IS granules coated with or enclosed by or admixed writh a 
dissolution or dispersion retarder. 

Alternatively, the composition may be provided as a powder 
or granules, flowable or pressed into a block, in which 
the second component as a body is coated with a layer or 
skin of a dissolution or dispersion retarder. 



Alternatively the composition is provided as a block 
wherein the second component as a body is coated with the 
25 first component, which acts as the dissolution or 
dispersion retarder; or wherein there is a dissolution or 
dispersion retarder between the second, inner, and first, 
outer, components. 

30 The dissolution or dispersion retarder may be a material 
which is dissolved or dispersed or otherwise rendered 
ineffective after a certain length of time in water. 
However, in some embodiments its retardation effect is 
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15 



20 



dependent upon, for example prolonged, or sliortened or 
otherwise diminished , by change of pH- 

In particular the dissolution or dispersion retarder may 

be a material whose ef fectiveneeis in reteccding dissolution 
or dispersion diminishes at the higher pHs reached in the 
present invention. At such pHs, in particular above pH 

8.5, it may quickly dissolve, or disperse, or otherwise 
become ineffective in retarding the dissolution or 

dispersion of the pH- lowering cotcponent (s) ; whereas at 
neutral or near-neutral pH it is effective for that 
purpose. 

Alternatively or additionally the timing of basicifying 
then acidifying the water may be a function, wholly or in 
part, of granulometry. To this end coarser pH- lowering 
component (a) and finer pH-elevating component (a) may be 
employed . 

Differences in compaction of portioxie of a tablet derived 
from a powder or granules may also be employed; a portion 
containing the pH-lowering cotrtponent (s) being compacted 
more than a portion containing the pH- elevating 
component (s) . 

The pH-elevating component (s) may be provided in liquid 
form, with the pH- lowering con^jonent (s) being provided as 
a suspension or dispersion of powder or granules therein. 

The composition may include an indicator which changes 
colour in response to a change in pH in the water 
containing the cleauoing composition- One or more of the 
con^ponents responsible for a change of pH may cause a 




B 




Change of colour, for exatt^^le on exhaustion, or a separate 
dye or oolorant may be included in the conqposition, 
responsive to pH change or to the presence or absenoB nf 
oxidant species, or of reductant species. 



Other means of indicating pH change other than by a colour 
change may be employed. For example the composition could 
be arranged to effervresce when dissolution or dispersion 
of the pH-elevating and/or pH- lowering coir^onent (s) takes 
place, for example by including a bicarbonate, suitably in 
the pH- lowering con^onent (s) . 

Clearly components of the composition should be selected 
having regard to coirpatibil ity with other con^onents which 
may, as noted above, include reducing agents and oxidising 
agents . 

The term "cleaning" as used herein may include: removal of 
soil deposits; de-scaling; prevention of soiling; 
bleaching? and combating of microbes , including by one or 
more of antiseptic, disinfectant and bactericidal action. 

Preferably, the composition is antimicrobial. Preferably 
an antimicrobial effect is generated by dissolution or 
dispersal of either or both of the pH-modifying 
components. Preferably an antimicrobial chemical is 
generated in situ or released by dissolution or 
dispersion. It is preferably released by the change in pH 
to acidic, and therefore with' the same delay,- The 
antimicrobial chemical may, for example, comprise an 
iodate, bromate, thiocyanate, chlorate or peroxy compound, 
or chlorine dioxide (generated from a chlorite) , chlorine, 
bromine or iodine. 



S 
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The composition preferably produces a bleaching effect. 
Preferably a bleaching effect is generated on dissolution 
or dispersal of either or both of the pH-modifying 
5 components, but preferably by the change in pH to acidic, 
and/or by production of a bleaching chemical, suitably due 
to the change In pH. As well as a bleaching agent being 
produced or released by a change in pH/ it may be produced 
or released spontaneously on contact with water. 

10 

In a preferred embodiment the composition includes sodium 
chlorite generating, under acid conditions, chlorine 
dio3cide . 

15 In another preferred embodiment the composition contains 
hydrogen peroxide or a precursor to it , as a bleaching 
agent. A preferred precursor is an alkalinity-promoting 
alkali metal ^^per"" salt, for example sodium perborate. 

20 The composition may Include one or more surfactants, which 
are desirably resistant to oxidising and reducing agents, 
A surfactant used in the present invention may be selected 
from one or more surfactants which may be anionic, 
cationic, nonionic or amphoteric (zwitterionic) surface 
25 active agents. 

One class of nonionic surfactants which may be used in the 
present invention are alkoxylated alcohols, particularly 
alkoxylated fatty alcohols. These include ethoxylated and 
30 propoxylated fatty alcohols^ as well as ethoxylated and 
propoxylated alkyl phenols, both having alkyl groups of 
from 7 to 16, more preferably 8 to 13 carbon chains in 
length • 




Exanqplee of alkoxylated alcohols include certain 
ethoxylated alcohol compositions presently commeroially 
available from the Shell Oil Coinpany (Houston, TX) under 
5 the general trade name NEODOL (trade mark) , which are 
described to be linear alcohol ethoxylates and certain 
compositions presently commercially available from the 
Union Carbide Company, (Dai±»ury, CT) under the general 
trade name TBRGITOL (trade mark) which are described to be 
10 secondary alcohol ethoxylates • 

Examples of alkoxylated alkyl phenols include certain 
compoaitiona presently commercially available from the 
£lh6ne-Poulenc Company (Cranburyr NJ) under the general 
15 trade name IGEPAIi (trade mark) , which are described as 
octyl and nonyl phenols. 

Examples of anionic surface active agents which may be 
used in the present invention include but are not limited 

20 to: alkali metal salts, ammonium salts, amine salts, 
aminoalcohol salts or the magriesium salts of one or more 
of the following compounds s alkyl sulphates^ alkyl ether 
sulphates, alkylamidoether sulphates, alkylaryl polyethar 
sulphates, monoglyceride sulphates, alkyl eulphonates, 

25 alkylamide eulphonates, alkylarylsulphonates, 

olefinsulphonates, paraffin eulphonates, alkyl 

sulfosuccinates, alkyl ether sulf osuccinatea, alkylamide 
sulfosuGcinates, alkyl sulfosuccinamate, alkyl 

sulfoacetates, alkyl phosphates, alkyl ether phosphates, 
3 0 acyl saronsinates, acyl isothionates and N-acyl taurates. 
Generally, the alkyl or acyl group in these various 
coirqpounds comprises a carbon chain containing 12 to 20 
carbon atoms. 
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other anionic surface active agents which may be used 
include fatty acid salts, including salts of oleic, 

ricinoleic, palmitic and stearic acids; copra oils or 
hydrogenated copra oil acid, and acyl lactylates whose 

acyl group contains 8 to 20 carbon atoms. 

Examples of cat ionic surfactants which* may be used in the 
present invention include quaternary aramoniUTn corapounds 
and salts thereof, including quaternary ammonium coTrtpounds 
which also have germicidal activity and which may be 
characterized by the general structural formula: 

r 1 
III 

I R^_U*_R^ I X- 

I I I 

L R. J . 

when at least one of R^, Itj, and is a hydrophobic, 
aliphatic, aryl aliphatic or aliphatic aryl group 
containing from 6 to 26 carbon atoms, and the entire 
cationic portion of the molecule has a molecular weight of 

at least 165. The hydrophobic groups may be long-chain 
alkyl, long- chain alkoxy aryl, long- chain alkyl aryl, 
halogen-substituted long-chain alkyl aryl, long-chain 

alkyl phenoxy alkyl or aryl alkyl. The remaining groups 
on the nitrogen atoms, other than the hydrophobic 
radicals, are generally hydrocarbon groups usually 
containing a total of no more than 12 carbon atoms. R^^, 
Ra, R3 and may be straight chain or may be branched, but 
are preferably straight chain, and may include one or more 
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amide or ester linkages. X may be any salt --forming 
anionic moiety. 




Examples of quaternary ammonium salts within the above 
5 description include the alkyl ammonium halides such as 
cetyl trimethyl ammonium bromide, alkyl aryl ammonium 
halides such as octadecyl dimethyl benzyl ammoniiom 
bromide, and NT^alkyl pyridinium halides such as N-cetyl 
pyridinium bromide. Other suitable types of quaternary 
10 ammonium salts include those in which the molecule 
contains either amide or ester linkages, such as octyl 
phenoxy ethoxy ethyl dimethyl benzyl amrnonium chloride and 
N- (laurylcocoaminoformylmethyl) -pyridinium chloride. 
Other effective types of . quaternary ammonium coit^iounds 
15 which are useful as germicides includes those in which the 
hydrophobic moiety is characterized by a substituted 
aromatic nucleus as in the case of 

lauryloxyphenyl trimethyl ammonium chloride , 

cetylaminophenyl trimethyl ammonium methosulphate , 

2 0 dodecylphenyl trimethyl ammonium methosulphate , 

dodecylphenyltrimethyl * ammonium chloride and chlorixiated^ 
dodecylphenyl trimethyl ammonium chloride. 



Preferred quaternary ammonium compounds which act as 
germicides and which are useful in the present invention 
include those which have the structural formula: 



r CH3 1 

I I I 

L CH^ J 
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wherein and R3 are the same or different Cg-C^^^alkyl , or 
is Cj^a-Cj^^alkyl, C^-Cigalkylethoxy^ Cg-C^Balkyl^ 
phenolethoxy and R3 is benzyl, and X is a halide, for 
5 eM-TTtple chloride, bromide or iodide, or methosulphate - 
Alkyl groups and may be straight chain or branched, 
but are preferably sub stanti ally linear. 

A mixture of two or more surface active agents may also be 
used. Other known surface active agents not particularly 
described above may also be used. Such surface active 
agents are described in McCutcheon'. s Detergents and 
Emulsif iers. North American Edition, 1982; Kirk-Othmer, 
Encyclopaedia of Chemical Technology, 3rd Ed,, Vol. 22, pp 
346-387. 

The compositions of the present invention may include 
therein one or more organic solvents^ such as lower alkyl 
alcohols, lower alkyl diols or glycol ethers. Such 
20 compounds may function as a cleaning agent of the 
compositions, and may be especially useful in glass 
Gleaners due to their lack of tendency to smear- 
In addition to the change of pH caused consequent upon 
2S differential dissolution or dispersion rates, a 
contribution to the pH .change may come from a chemical 
reaction- 

Thus, cleaning compositions employing chemical compounds 
30 promoting alkaline to acid pH changes by chemical reaction 
may be envisaged, as being additional to components 
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15 



c 



-ivu-rA^ijBJiJLa. :?.,.QRJLX^0S^£^.4^J^SA yfHHAJL/LyLOj,. 
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bringing about the dissolution- or dispersion- mediated 
changes of pH mentioned above. 

Thus, preferably the composition may contain compounds 
which promote an alkaline to acid pH change by chemical 
reaction. The autocatalytia species for the reaction is 
and pH steps may occur when a solution of a weak acid 
is oxidised to provide a strong acid, so that H*- 
concentration increases with the extent of reaction. 




A composition including a typical chemical reaction- 
mediated pH step system will involve an oxidant and a 
reductant. Typically, the reductant will be the salt of a 
weak acid and the corresponding oxidant will be a strong 
15 acid- Of course, a reaction may employ a plurality of 
oxidants and/ or a plurality of reductants- 

Many different species can be used as partners in these 
redox systems giving pH steps via chemical reactions. In 
20 seeking appropriate species, a useful guide for the 
overall reaction stolchiometry is that the reducing agent 
should release more protons per electron than the 
oxidising agent consumes, 

25 Within the existing literature, the following species can 
be identified and may be of use in cleaning compositions 
of the invention: 



Potential oxidant; 

r peroxo-Gompounds (eg BrO^-, lOa", GlOa", ClOa", SaOa^' 
CIO2, H2O2 or a precursor thereof) 
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• ' as ' • 

II oxidising metal compounds stable in alkaline solutions 
(eg tFe (CN) d . 

Potential zreductanb: 

5 

I all oxyanions of aulpliuz* that contain S-S bonds (eg 
SzOa^'x 3406=^-, S^Oa^'r S^Oe^') • 



ri reducing agents that axe significantly more basic than 
10 their- oxidised counterparts <eg S03^'# HSO3"/ AsOs^", SaOa^", 



There are also reports of pH step reactions involving 
permanganate ions as oxidant with the reductant being 
15 sulphite, nitrite, selenite, arsenite, thiosulfate + : 
iodide + H2O2 or a precursor thereof. 



Examples of precursors of hydrogen peroxide include urea 
hydrogen peroxide (DHP) and a - cyclodextrin complexed with 
20 an organic peroxy acid, for example as described in EP-A- 
895777. An example is p-cyclodextrin complexed with an 
organic peroxy acid, e-phthalitaido peroxyhexanoic acid 
(PAP) . This product is available under the trade mark 
EURECO HC from Wacker Clhemie GmbH, 

25 

In general a preferred cleaning composition of the present 
invention is a hard surface cleaner (HSC) , for cleaning 
ceramics, glass, stone, plastics and wood; and 
particularly for cleaning bathroom and kitchen hard 
30 surfaces, for example sinks, bowls, toilets, panels, tiles 
and worktops. When acidic it is particularly effective in 
combating limescale. When alkaline it is particularly 
effective in combating grease and proteinaceous deposits. 



c 



.^>»i.T.'Li>>^si'.ii? Qis.j^.j.j.iiS'.-KAx. iixjix. igi.ui:;>/.u;tx.. 

16 



10 



A preferred cleaning composition is adapted for cleaning 
lavatory bowls and for this purpose the composition may 
pacJcaged in an ITB (m Toilet Bowl) or ITC (In Toilet 
Cistern) device, preferably in a holder which hangs from 
the rim of the bowl or cistern. In the case of chemical 
reactanta which are desirably kept apart until cleaning 
takes place the reactants are preferably solids formulated 
in separate coitfpressed powders or granules, or gel blocks 
or in one tablet with distinct zones for the different pH 
modifying components. 
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Another preferred cleaning composition is adapted for 
cleaning dentures (normally of polyacrylic material) and 
is therefore effective in removing staining and/or plaque. 

Cleaning con5)ositions of the invention may be used as 
dishwasher cleaning compositions and may also be used in 
washing some textile materials. The change of pH may, for 
example, initiate the dissolution of the coating of a 
washing tablet or of an insert product contained within a 
washing tablet, providing delayed release of the contents. 

The invention will now be further described, by way of 
25 example, with reference to the following exan«>les. 

Example 1 



20 



A two stage ITB (In Toilet Bowl) lavatory cleaning 
30 composition was prepared as follows; 
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Stage 1 



FD & C Blue Dye No. 1 
Sodium car-bonate 
5 Sodium chlorite 
IiATHANOIi IxAL 
Fragrance 

Binder and disintegrant 

10 

The Stage 1 reagents were 
tumble mixer, to yield a po 



Colorant 0 . Olg 

Raises pH 0.50g 
Oxidising agent l^OOg 
Ionic detergent O.SOg 

0-20g 
0-50g 

ml3ced together in a standard 



Stage 2 

15 

Sodium bicarbonate (coarse) 
Sulphamic acid (fine) 
Sodium sulphite 
LUTEKTSOIi AT80- 
2 0 Sodium sulphate (anhydrous) 
Binder 



Effervescent agent 6.75g 
Acid 20.00g 
Reducing agent 1.50g 
Nonionic surfactant 0 . 50g 
Desiccant- 0.90g 

O.SQg 
30.15g 



The Stage 2 reagents were mixed together in a standard 
25 tumble mixer to yield a powder. 

Total weight of the tablet was 32. 9g, 

IiATELaNOL IiAIi (Trade Mark) is believed to be a sodium 
30 lauryl sulf oacetate . 

IjUTBNSOL AT8 0 (Trade Mark) is believed to be a Cifi-^a fatty 
alcohol having an average 80 EO units per molecule. 



The Stage 1 powder was added to 400inl of tap water (from 

the normal supply In Hull. UK) having a pH of 7.4 , with 

gentle stirring, and the pH of the water was inonitored. 
5 The pH of the solution rose to 9.6 within 60 seconds, and 
the water was left standing for a further 240 seconds and 
no further pH change was observed. 



r 
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The Stage 2 powder was then added to the solution with 
10 gentle stirring and the pH monitored. The Stage 2 powder 
effervesced on dissolution, the pH dropped rapidly from 
approximately 9.5 to approximately 4 and a colour change 
was observed In the solution, from mid-blue to pale yellow 
after approximately 20 seconds from addition of Stage 2, 
15 and then to colourless within a further 2 0 seconds. The 
final pH was approximately l.S. 



The pH swing from the end of Stage -1 addition to the end 
of Stage 2 addition was approximately 8. 

Prior to dissolution of stage 2 the oxidising agent was 
inactive and the solution was mildly alkaline making it 
safer for the consumer to scrub. 



25 The results show that the addition of the Stage 1 and 
Stage 2 powders in sequence gave an effective dual stage, 
pH swing cleaning composition. In practice the Stage 1 
and Stage 2 powders will be formulated such that they can 
be added simultaneously to water within a lavatory bowl or 

30 cistern, with the Stage 2 powder being coated or 
encapsulated with a dissolution- inhibiting agent or with a 
coating on the Stage i compacted powder, to prevent the 
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Stage 2 coTrqposition from dissolving until the Stage 1 
composition has dissolved. 



Example 2 



A two stage 
ingredients : 



ITB tablet conprises the following 



10 



15 



Stage 1 

FD & C Blue Dye No. 1. 
Sodium perborate . H2O 
Potassium iodide 
LXJTBNSOIi AT80 
IiATHANOD LAL 
Fragrance 

Binder and disintegrant 



Colorant 0 . Olg 

Oxidising agent 3 . 05g 

Reducing agent 1 . 0 Og 

Non- ionic detergent 0.50g 
Ionic detergent 0,50 

0.20g 
0>50g- 
5.26g 



20 The Stage 1 reagents were mixed together in a standard 
tumble mixer to yield a powder- 

Stage 2 



25 



30 



Sodium bicarbonate (coarse) Effervescent agent 6.75g 
Sulphatnic acid (fine) Acid 20.00g 

Sodium sulphate (anhydrous) Deslceant 0-90g 
Binder 0 .SOg 

28.15g 

The Stage 2 ingredients were mixed together in a standard 
tumble mixer to yield a powder. The powders were pressed 
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25 



to form a two-layer tablet in a sfcaridard rotary tablet 
press . 



Total tablet weight of the tablet was 33. 4g 

The tablet was added to 400Tnl of Hull tap water. 

Stage 1 consists of a rapidly dispersing/dissolving 
mixtxire of the dye, oxidising and reducing agents, 
surf actajcits and fragrance • 

Stage 2 coTcipriaea an acid-effervescent system which begins 
to dissolve in 5-10 mins. The pH of the water then falls 

rapidly. A colour change from mid-blue to cyan then to 
apple green occurs over 5 mins. This is accompanied by 

•effervescence and foaming- The final pH is approximately 

.1.8. The green colour darkens slightly with time. A 

.total pH swing of 8 is obtained. 

In this system the bleaching agent is active from the 
start. The iodide is oxidised to Iodine which has 
antiseptic properties. The system ±s odourless. 

Exan^le 3 

A two- stage tablet for ITB use comprises the fallowing 
ingredients : 



Stage 1 



FD & C Blue Dye No. 1 
Sodium carbonate (fine) 
Sodium chlorite 



Colorant 
Raises pH 
Oxidising agent 



O.Olg 
0.50g 
1-OOg 
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LATHANOL LAL Ionic detergent O.SOg 

Binder and dis integrant 50g 

2,51g 



5 The Stage 1 reagents were mixed together in a standard 
tumble mixer to yield a powder. 

Stage 2 

10 Sodium bicarbonate (coarse) Effervescent agent 6*75g 
Sulphamic acid (fine) Acid 20.00g 

Ferrous ammonium sulphate Reducing agent O.SOg 
LUTENSOL A.T8 0 Nonionic surfactant O.BOg 

Sodium sulphate (anhydrous) Desiccant 0.90g 
15 Binder/retardant 0^ 5Qg 

2 9,15g 

The Stage 2 ingredients were mixed together in a standard 
tumble mixer to yield a powder. 

20 

The powders were pressed to form a two- layer tablet in a 
standard rotary tablet press. 

Total weight of the tablet was 31. 7g. 

25 

Stage l consists of a rapidly dispersing/ dissolving 
mixture of the dye,, oxidising agent, ionic surfactant and 
fragrance. The stage 1 mixture makes the toilet bowl 
water alkaline (pH 9.5). 

30 

Stage 2 is an acid- effervescent mixtiire also containing a 
reducing agent and non- ionic surfactant. It begins to 
dissolve in 5-10 mins. The pH of the water then falls 



10 
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rapidly. a colour change from mid-blue to apple green 
then occura over about 5 mine. This is accompanied by 
effervescence and foaming. The final pH is 1.5. 

A total pH swing of 8 is obtained. 

In this system, prior to dissolution of Stage 2 the 
oxidising agent is inactive and the solution is mildly 
alkaline, making it safer for the consumer to effect a 
manual stage of cleaning, if wishes. Chlorine dioxide is 
produced. Chlorine dioxide is a stronger oxidising agent 
then sodium perborate monohydrate - it has 1.9 times the 
oxidising ability and is more active under acid 
conditions. Sodium chlorite does not produce chlorine. A 
15 mild chlorine- like odour is produced. 

Example 4 

A two stage ITB (m Toilet Bowl) lavatory cleaning 
20 con^poaition was prepared as follows: . 

Stage 1 and Stage 2 formulations were prepared as 
described in Example 1. 




25 



30 



The Stage 2 powder was then compacted to form a tablet of 
consolidated powder. The tablet was then dipped into 
molten polyethylene glycol 4000 (PEG 4000) until 
completely immersed then removed and allowed to cool at 
ambient tenperature until the PEG 4000 solidified, to form 
a water-soluble coating around the Stage 2 phase. 

The Stage l powder and Stage 2 tablet were added 
simultaneously to 400ml Hull tap water with gentle 
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stirring, and the pH was monitored. The stage 1 powder 
was seen to dissolve within €0 seconds, during which time 
the pH of the water rose to 9.6, The Stage 2 tablet began 
to very slowly effervesce almost iTtimediately on addition 
5 to the water, and once the Stage 1 powder had fully 
dissolved^ and the pH had risen to the pH began to 

drop, reaching a minimum of 1.5 after 20 minutes. 



Claims 
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^ <^ilutable Gleaming composition cQtnpi:i.sing a pH- 

elevating component and a pH-lowering conqponent, the 
composition being puch that when it la mixed with 
water the pH-elevating component dissolves or 
disperses in the water and the pH of the water is 
elevated to at least 8.5 and subsequently the pH- 
lowering component dissolves or disperses in the water 
and the pH of the water Is lowered from at least 8.5 
to not more than 4. 



A dilutable cleaning con^sosition as clairt^ in claim 
1, wherein the pH-elevating component comprises an 
alkal i metal compound . 



A dilutable cleaning composition as claimed in claim 
2r wherein the alkali metal compound comprises an 
alkali metal carbonate, bicarbonate, hydroxide or 
peroxy compound. 



4. A dilutable cleaning composition as claimed in any 
preceding claim, wherein the pH-lowering component 
comprises an organic acid or inorganic acid, or a 
25 precursor thereto, 

5- A dilutable cleaning composition as claimed in claim 
4, wherein the pH- lowering component comprises 
sulphamic acid, 

30 

6. A dilutable cleaning composition as claimed in any 
preceding claim, wherein the composition is such that 
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when it Is mixed with water the pH of the water is 
elevat:ed to at ISciBt: 9. 



A dilutable cleaning cotnposition aa claimed in any 
preceding claim, wherein the composition is such that 
in use the pH of the water is lowered to not more than 
3, from the elevated pH. 

A dilutable cleaning compoBition as claimed in any 
preceding claim, wherein the coiiiposit.ion is such that 
in use the pH change from the elevated pH to the 
lowered pH is at least S, 

A dilutable cleaning con^osition as claimed in any 
preceding claim, wherein the composition is such that 
in use the pH of the water attains a value of at least 
8.5 after a dwell time of at least 30 seconds, a^ter 
addition to water of the pH-elevating component - 

20 10. A dilutable cleaning composition as claimed in any 
preceding claim, wherein the composition is such that 
in use the pH of the water attains a value of at least 
8,5 after a dwell time of not more than 600 seconds, 
after addition to water of the pH-elevating component. 

25 

11. A dilutable clesuiing composition as claimed in any 
preceding claim, wherein the composition is such that 
in use the pH of the water is lowered to not more than 
4 within 600 seconds of the water reaching a pH of at 
30 least 8.5. 



7. 

5 



8. 

10 



9. 

15 



12 . A dilutable cleaning composition as claimed in any 
preceding claim, wherein the composition is such that 



2€ 



in use the pH-lower±ng component is exposed to the 
water only when the pH-elevating coitponent has 
substantially dissolved oar dispersed in the water • 
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13. A dilutable cleaning composition as claimed in any 
preceding claim, wherein the pH- elevating coTr5>onent 
and pH -lowering component are arranged to be added 
simultaneously to the water, the composition 
comprising means to prevent dissolution of dispersion 
of the pH- lowering component until the pH of the water 
has been elevated by the pH-elevating component • 

14. A dilutable cleaning composition as claimed in any 
preceding claim, wherein the composition is a solid. 

15. A dilutable cleaning composition as claimed in claim 
14, wherein the composition is a powder or granules, 
or a block of consolidated powder or granules. 

20 16. A dilutable cleaning composition as claimed in any 
preceding claim, wherein the pH-lowerlng cottponent is 
coated with or enclosed by a dissolution or dispersal 
retarder which dissolves or disperses in water at a 
rate slower than the rate of dissolution or dispersal 

25 of the -pH-elevating conponent in the water, thereby 

inhibiting dissolution or dispersal of the pH-lowering 
component relative to the pH-elevating component. 
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17. A dilutable cleaning composition as claimed in Claim 
15, wherein the conpoaition is provided as a powder or 
granules comprising a first component being powder or 
granules comprising the pH-elevating component, and a 
• second component being powder or granules comprising 
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the pH- lowering component coated or enclosed in the 
dissolution or dispersion retarder. 



18. A diluta±)le cleaning composition as claimed in Claim 
5 16 f wherein the composition is provided as a powder or 

granules in which the pH-lowering component is coated 
with a layer of the pH--elevating component, the pH- 
elevating component therefore providing the 
dissolution or dispersion retarder. 

10 

19. A dilutable cleaning composition as claimed in any of 
claims 1 to 13, wherein the composition is provided as 
a dispersion or suspension of a particulate conponent 
in a liquid carrier - 

15 

20. A dilutable cleeoiing composition as claimed in claim 
19, wherein the liquid carrier is an aqueous carrier. - 

21 » A dilutable cleaning composition as claimed in any of 
20. claims 19 or 20, wherein the pH- elevating component is 

provided in liquid form, with the pH-lowering 
component being provided as suspension or dispersion 
of powder or granules therein. 

25 22. A dilutable cleaning con^sltion as claimed in any of 
Claims 1 to 13, wherein the pH-elevating and pH- 
lowering components are kept segregated from each 
other . 



30 23 . A dilutable cleaning composition as claimed in any 
preceding claim, wherein the composition includes an 
indicator which changes colour on change of pH of the 
water. 




24. A dilutable cleaning composition as claimed in any 
preceding c laim wherein the composition is auch that 

in use it is adapted to ef fearvesce when dissolution or 
5 dispersion of either or both of the pH-elevating and 

pH-lowering components takes place - 

25. A dilutable cleaning conqposition as claimed in any 
preceding claimr wherein the composition is 

10 antimicrobial . 

26. A dilutable cleaning composition as claimed in claim 
25, wherein the antimicrobial effect is generated by 
dissolution or dispersal of either or both of the pH 

15 modifying components in the water. 

27. A dilutable cleaning composition as claimed in claim 
25 or 26, wherein an antimicrobial chemical is 
generated in situ, consequent upon the chcinge in pH, 

20 and therefore with the same delay ^ 

28. A dilutable cleaning composition as claimed in claim 
27, wherein the antimicrobial chemical is an iodate, 
bromate, thiocyanate, chlorate / or a halogen gas, 

25 chlorine dioxide or a peroxy compound- 

29. A dilutable cleaning con^osition as claimed in any 
preceding claim, wherein the composition produces a 
bleaching effect, 

30 

30. A dilutable cleaning composition as claimed in claim 
29, wherein the bleaching effect is generated on 
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dissolution or dispersal of either or both of the pH 
modifying components. 

31. A dilutable cleaning coirpoaition as claimed in either 
5 of claims 29 or 30, wherein the bleaching effect is 

produced in situ on change in pH. 

32. A dilutable cleaning composition as claimed in any of 
claims 29 to 31, wherein the conposition includes 

10 sodium chlorite generating chlorine dioxide under acid 

conditions; or a peroxy coTnpound- 

33. A dilutable cleaning composition as claimed in any 
preceding clsd-m^ wherein the composition includes one 

IS or more surf actsuita. 

'34 • A method of cleaning^ using -a dilutable cleaning 
composition as claimed in any proceeding claim. 

20 35, A dilutable cleaning composition or a method of 
cleaning, stabstantially as described herein. 
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5 A dilutable cleaning composition comprises a pH-elevating 
conqponent and a pH-lowering cornponent, the cotit5>osition 
being sucb that when it is mixed with water the pH- 
elevating coioponent disBolves or disperses in the water 
thereby elevating the pH of the water to at least 8.5 and 
10 subsequently the pH- lowering component dissolves or 
disperses in the water, thereby lowering the pH of the 
water from at least 8,5 to not niore than 4. when the 
water is at the raised pH, the cleaning coinposition is 
effective in removing proteinaceoioa or fatty soiling, and 
15 when the coitqposition is at the lowered pH,- the composition 
is effective at removing alkaline waste materials such as 
limescale. The cleaning composition is particularly 
suitable for use as a lavatory or hard surface cleaner. 

20 
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